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i ABSTRACT

The scattering of laser light from a single diffuser and from a cascade of two
‘ diffusers is analyzed with particular emphasis on remote sensing. it is shown that
h ditfuser surface properties and the spacing between diffuser planes can be determined

remotely. Conceptually, one measures the angular distribution of the radiation pattern

or the decorrelation of the far-zone speckle pattern with respect to changes in the
wavelength or the angle of incidence of an input plane wave.

Models for the transmission of light through singie diffusers are presented that
contain a dependence on the angle of illumination. The validity of a simplified
transmission function for single diffusers that does not depend on angle is examined,
and it is found that the simpie transmission function is adequate for treating the
individual diffusers in a cascade. This is important, since the simpler transmission
function leads to manageable overall expressions for the cascade.

A general expression is derived for the two-state correlation function of far-zone
complex amplitude from a cascade of two diffusers, where the two states are the initial
and final values of the wavelength, angle of incidence, angle of observation, and
spacing. This function is then related to the two-state correlation function of intensity,
which is a measure of the correlation between the initial and final speckle patterns. The
two-state correlation function of intensity is evaluated for various double diffuser
combinations.

The effect of surface height models on the radiation pattern is studied. Of

panticular interest are strong diffusers that have a normally distributed height profile ™ ,F— or / ’

and whose surface height autocorrelation functions are paraboloidal or conical for small b O

spatial offsets. Excelient agreement is obtained between theoretical radiation patterns v _ -?__

calculated with conical and paraboloidal autocorrelation functions and experimental “; N i

radiation patterns measured from ground-glass and acid-etched diffusers, respectively. ::/ ]
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